In December 2009, the World Health Organization (WHO) estimated there were more than 2.3 million human immunodeficiency virus (HIV)-infected children worldwide [1] , with almost 90% living in sub-Saharan Africa [2] . As increased access to antiretroviral therapy (ART) allows more HIV-infected children to survive into adolescence and adulthood, HIV care systems face new challenges to sustain treatment adherence, provide psychosocial support, and find culturally appropriate methods to disclose HIV status to children [1, 3] .
In the context of pediatric HIV infection, disclosure refers to a child gaining knowledge of his or her HIV status [4] . As children develop and progress to adulthood, they need to be informed of their HIV status and transitioned into taking responsibility for their own HIV management [5] .
Disclosure involves giving children age-appropriate information regarding their illness, ideally progressing to full disclosure of their HIV infection when the child has the cognitive, emotional, and psychological maturity to process this information [4] [5] [6] [7] . Despite recognizing that disclosure is crucial to long-term disease management, including HIV treatment and prevention [7] , many care systems in resource-limited settings wrestle with this new challenge.
The prevalence of disclosure varies widely. A 2007 review reported disclosure rates from 10% to 75% among several studies from North America and Europe [4] . The prevalence of disclosure of HIV status to children in sub-Saharan Africa is not well described. The limited existing studies from low-and middle-income countries suggest that disclosure is still relatively rare, with rates of reported disclosure varying from 1.7% to 41% [8] [9] [10] [11] [12] [13] [14] . Healthcare providers, parents, and other caregivers of HIV-infected children in resource-limited settings believe that disclosure may have benefits, but weigh these against feared risks. They believe that disclosure could lead to better ART adherence [8] [9] [10] [11] [15] [16] [17] [18] [19] [20] [21] , improve the child's long-term HIV care or clinic adherence [9-12, 15, 17, 18, 20-22] , and equip the child to better protect themselves and others [12, 21] , preventing HIV transmission [23] . However, parents and caregivers fear that the child will subsequently disclose their HIV status to others [9-12, 17, 21, 24, 25] , resulting in stigma and social isolation [10, 11, 17, 21, 22, 24] . They also worry that disclosure will negatively impact the children's psychological or emotional health [9, 10, 16, 17, 19, [25] [26] [27] .
Information on the appropriate timing for pediatric HIV disclosure and its actual impact is needed to guide a supportive disclosure process within the HIV care systems of sub-Saharan Africa. This study sought to determine the prevalence of disclosure of HIV status among a representative population of HIV-infected children in Kenya and to evaluate whether various sociodemographic, clinical, and emotional factors are associated with disclosure.
METHODS

Study Design
We conducted a cross-sectional, facility-based study to determine the prevalence of disclosure to HIV-infected children enrolled within the Moi Teaching and Referral Hospital (MTRH) pediatric HIV clinic of the United States Agency for International Development (USAID) Academic Model Providing Access to Healthcare (AMPATH) Partnership. In addition to assessing prevalence of disclosure, we evaluated children's adherence, clinical outcomes, and experiences of stigma. This research occurred over a 5-month period, using prospective sampling with a questionnaire to determine the prevalence of disclosure and the experience of adherence and stigma. Questionnaires were administered to a random sample of HIV-infected children receiving HIV care through the MTRH clinic, as well as to their caregivers ( parent or guardian). The questionnaire was administered independently to the child and the child's caregiver by the clinician evaluating the child during a routine HIV clinic visit.
Setting
The AMPATH partnership currently provides care for over 120 000 HIV-infected patients in Kenya, including 15 350 pediatric patients, through 25 parent and 26 satellite clinical sites. The AMPATH partnership was formed out of a collaboration between the Indiana University School of Medicine and the Moi University School of Medicine [28] . The largest AMPATH clinic is based at MTRH in Eldoret, Kenya, which in November 2011 treated 13 400 total patients, including 1578 HIV-infected pediatric patients age 6-14 years. All AMPATH clinics provide comprehensive HIV care for HIV-exposed and HIV-infected children, including free ART, regular clinical follow-up, adherence counseling, nutritional supplementation, and psychosocial support groups through support from the USAID-President's Emergency Plan For AIDS Relief (PEPFAR). Clinicians typically complete standardized paper encounter forms at monthly or bimonthly visits, with these data subsequently entered into the AMPATH electronic medical record system [29] . At the time of this study, the standard AMPATH encounter forms did not incorporate routine questions about pediatric disclosure, nor did AMPATH have a standard disclosure protocol for children, although disclosure to children 10 years and older was encouraged as part of adherence counseling, adolescent psychosocial support, and in the general pediatric care protocols.
Participants and Selection Criteria
The target population was HIV-infected children ages 6-to 14 years who were currently enrolled in the AMPATH MTRH pediatric clinic, with evaluation of both children and their caregivers. HIV infection was defined as having one positive HIV DNA polymerase chain reaction (PCR) test for patients less than 18 months of age and as having either a positive HIV enzyme-linked immunosorbent assay antibody test or a positive HIV DNA PCR test for patients 18 months and older. Six years was selected as the minimal age for inclusion in an attempt to determine the youngest age for disclosure within this population. The choice was made based on qualitative data obtained in this setting, suggesting that very few children less than 10 years of age know their status [26] . The maximum age included was 14 years since adolescents above 14 years are transferred to the adult HIV care system, where disclosure is assumed.
Data Collection
A specialized query of the AMPATH electronic medical record system generated a random sample of 300 patients meeting the inclusion criteria. Then, study disclosure questionnaires were placed on the charts of patients in this random sample. When any of the randomly selected patients presented to the clinic for either routine or unscheduled clinic visits, the AMPATH clinician administered the disclosure questionnaire to the participants and to their caregivers in addition to their usual clinical encounter.
The caregiver and child questionnaires consisted of questions related to the HIV-infected child's disclosure status, their adherence to medications, stigma, and their mental health. (Questionnaire items are summarized in Figures 1  and 2 .) Clinicians were chosen to administer the questionnaires for three reasons: (1) AMPATH was trying to incorporate disclosure assessments into routine care, (2) the clinician might already have a therapeutic relationship with the family, and (3) the collected data were potentially useful for the clinical encounter. In order to prevent accidental disclosure to children, the portion of the child questionnaire administered to all children ( Figure 2 ) did not mention HIV specifically. Children who reported knowing their HIV status and children for whom caregivers reported the child knowing their status were asked additional questions specific to disclosure and HIV. In addition, study personnel collected relevant, concurrent clinical information from the participants' charts, including data on patient demographics, HIV progression, and clinical outcomes.
The study was approved by the Institutional Review Boards at Indiana University School of Medicine in Indianapolis, Indiana and by the Institutional Review and Ethics Committee at Moi University School of Medicine in Eldoret, Kenya.
Data Analysis
The prevalence of disclosure to children was described for the overall study population, as well as for subcategories divided by age. We performed bivariate analyses to look for associations between disclosure and clinical and demographic attributes. Additionally, we performed multivariable logistic regression to assess the independent association between being disclosed to and the key variables of interest, including HIV disease stage, orphan status, being on ART, adherence to medication and coming to the clinic, positive depression screen, and experienced stigma. We calculated stratified analyses looking for associations between the covariates and tested for statistical significance of interactions using likelihood ratios.
Caregiver-reported disclosure was defined as a positive answer to any of the questions about the child knowing about their HIV status (questions 1, 2, 3, or 4 in Figure 1 ). Child-reported disclosure was defined as self-reporting HIV as the reason why the child was taking medicines, coming to AMPATH, or as the name of his/her illness (questions 1, 2, or 3 in Figure 2 ). Perfect 30-day adherence was defined as reporting no missed doses on a single item self-or proxy-report of whether the child has missed any medications over the past 30 days as asked during the clinic encounter. Composite good adherence was defined as reporting no missed doses on 30-day recall, as well as no reports of the child refusing medications, of not giving medications because others are around, or having problems giving ART on time. Caregiver-reported stigma and child-reported stigma were defined through reports of experienced stigma (a positive response to questions 11, 12, or 13 on the caregiver questionnaire or to questions 12, 13, or 14 on the child questionnaire). Caregiver-reported difficulty with taking medicines was defined as any positive answer to questions 7, 8, 9, or 10 on the caregiver questionnaire, while child-reported difficulty with taking medicines was defined as a positive answer to questions 4, 5, 6, 7, or 8 on the child questionnaire.
RESULTS
Participants
Demographic and clinical data for the study participants are shown in Table 1 . During the study period, 270 children and their caregivers completed disclosure questionnaires-17.1% of HIV-infected 6-14-year-olds at the clinic. Fiftyone percent of the children were female, and the median age was 9 years (mean age 9.3 years, standard deviation 2.6). Two hundred one (74.4%) of the subjects were on ART. The majority of the children (63.7%) were WHO Stage 3 or 4.
Rates of Disclosure
The overall disclosure rate, based on either the caregiver or child reporting that the child knew they were infected with HIV, was 11.1 % (N = 270). Based on the caregivers' reports, the disclosure rate was 10.2% (N = 266.) Based on the children's self-reports, the disclosure rate was 7.4% (N = 270). For 10 participants, the caregiver stated that the child knew their status, but the child answered that they did not know. One child reported knowing their 
Variables Shaping Disclosure Experience
In bivariate analysis, the only factor that was significantly associated with disclosure was age (P < .0001) ( Table 1) . Caregiver-reported psychological and social variables for the children were reported at similar levels between disclosed and nondisclosed participants ( Table 2 ). Most caregivers reported good adherence to ART, with 95.2% reporting perfect 30-day adherence and 60.8% reporting composite good adherence. In univariate analyses, there were no differences in adherence between the disclosed and nondisclosed groups. In multiple logistic regression, only age (by year of increased age) was significantly associated with disclosure status (odds ratio 1.67, 95% confidence interval 1.36-2.05); however, the model did not fit well due to the small number of disclosed individuals. Disclosed children did not report any significant differences in missing medications, refusing medications, not wanting to take the medicines in front of other people, problems taking medicines because they did not know why they were taking them, or with taking the medicines on time compared to nondisclosed children. Some nondisclosed children (58.5%) were told they come to the clinic because of other illnesses, including pneumonia, cough, tuberculosis, malaria, and lymphadenopathy. Among the children who knew their HIV status, 84.2% reported asking questions about why they were taking medicines before they knew their HIV status, and 40.9% reported that they still asked questions. None of the children who knew their HIV status reported symptoms of depression or experiences of stigma.
DISCUSSION
Disclosure is a necessary component of the transition from childhood to adulthood for HIV-infected children, yet resource-limited settings may not be prepared for the process of telling HIV-infected children and adolescents that they have HIV. This analysis of a large, representative sample of HIV-infected children and young adolescents in Kenya demonstrates that few children in this setting have been told they have HIV. These findings are similar to smaller assessments from elsewhere in East Africa, and they highlight the need to identify effective strategies to guide families through the process of HIV disclosure to children [8] .
Low rates of disclosure are troublesome for a number of reasons. In the Kenyan healthcare system, adolescents typically move to adult care systems by the age of 15, and patients in adult clinics are assumed to know their status. Abrupt and unplanned disclosure upon entrance into the adult clinic is far from the gradual, age-appropriate disclosure process that is highly recommended. Another important concern as youth enter adolescence is the growing possibility of sexual debut. Disclosure before an adolescent is sexually active may enhance the use of appropriate measures to prevent HIV transmission or pregnancy [9, 19] . The remainder of the responses were "No" with the following number of subjects answering "Don't Know" for marked questions: (a) 4 subjects, (b) 2 subjects, and (c) 1 subject.
This evaluation demonstrates that the majority of children have questions about why they are taking medicines and that these questions are not honestly answered. This lack of truthful answers may ultimately impact adherence or a child's mental or emotional health. In other resourcelimited settings, parents and guardians feared children's questions and saw them as a motivation to disclose to the children [8-11, 16, 18-21] . In our sample, asking questions was not linked to subsequent disclosure; however, our sample of disclosed children was small. A gradual process in which accurate information is shared with children and their questions are answered in a developmentally appropriate manner is recommended [4] [5] [6] [7] 27] . How this process is shaped by the social and cultural context, including whether or not the child is orphaned and cultural beliefs about emerging adulthood, should be evaluated.
While many parents worry that disclosure will negatively impact a child's mental and emotional health [9, 10, 16, 17, 19, [25] [26] [27] , few studies in resource-limited settings have examined whether these fears are founded. In a univariate analysis of 127 children in Zambia, nondisclosed children were more than twice as likely to experience concerning levels of emotional difficulty compared to disclosed children [30] . Our study included the PHQ-2 depression screening questions, and none of the children answered positively to these screening questions. Seven caregivers reported positive answers for the children on the PHQ-2, but there was no significant difference associated with disclosure status [5] . While the PHQ-2 has not been validated for children or adolescents in Kenya, it has been validated for adults in this setting and among adolescents in other settings [31] [32] [33] . The PHQ-2 was used as a general assessment of mental health, because no tool has been validated in this population for clinical depression screening. Despite caregivers' common fears of stigma and discrimination [10, 11, 17, 21, 22, 24] , we could not find other studies that measured stigma, social isolation, or discrimination experiences after disclosure. Our study thus provides a first look at whether those fears are supported. Only a small percentage of the parents or caregivers reported that the child had experienced any instances of stigma such as being teased, rejected, or avoided by others, and none of the disclosed children described any experiences of stigma. Since the study was designed to determine prevalence of disclosure, the sample size may not have had the power to reflect differences in depression symptoms or experienced stigma between the groups. Nonetheless, these data from a relatively large sample present no indication that children who know their status have more social or mental health issues.
As a counterpoint to their fears about stigma and a negative mental health impact, many caregivers and healthcare providers believe disclosure will help adherence to ART and to clinical care. One sub-Saharan African setting found better ART adherence, as measured by electronic dose-timing, among children who know their HIV status [34] . Our study did not find a significant association; however, the 30-day caregiver-report or self-report may overestimate adherence [35] . We did find increased reports of problems with adherence with more broad questioning than with the standard 30-day self-report measure, but this did not vary significantly by disclosure status. Incorporating more accurate measures of nonadherence, including questions assessing medication-taking more broadly, objective measures such as electronic dose-timing recordings, and longitudinal measures, may better depict how disclosure and adherence are related.
This study does have some limitations that merit consideration. The study occurred at a single clinic within the AMPATH care system, which may not fully represent the AMPATH catchment area consisting of 2 million people in western Kenya or other resource-limited settings in subSaharan Africa. The clinic at MTRH in Eldoret is in an urban environment and may have different clinical procedures than the more rural clinics. Nonetheless, compared to the existing literature on pediatric disclosure in sub-Saharan Africa, this was a large clinical sample, and the Eldoret clinic does have good ethnic diversity. While findings from Kenya may not be generalizable to the rest of the world, they may be more representative for sub-Saharan Africa than many of the other existing studies [13, [36] [37] [38] [39] [40] . This study focuses on a limited age range of 6-14 years, with no information for youth aged 15 and older. However, since pediatric clinics in Kenya see patients up to the age of 14, this study was grounded within the local care system and practices for the pediatric population. The disclosure questionnaires were intentionally kept short for ease of use and efficiency in the clinical visit. Thus, we do not have data on some potentially relevant variables, including other mental health symptoms or sexual activity. Within these confines, we did assess characteristics such as experiences of stigma, which have not been measured previously even though qualitative findings suggest their potential importance [8, 9, 11, 15, [18] [19] [20] . With this low rate of disclosure, a number of youth may have transitioned to the adult clinic without knowledge of their disease. Future work evaluating their virologic and immunologic parameters, as well as health behaviors and mental health, could provide important information for caring for this population.
Because this study showed a low rate of disclosure at the MTRH AMPATH clinic, AMPATH instituted a disclosure standard operating procedure (SOP) in order to improve the disclosure process. The disclosure SOP initiates a gradual disclosure process for all pediatric patients at the age of 10 years. Implementation of this SOP, involving clinical officers, nurses, physicians, and staff members working in partnership with families, is hoped to improve the rate of disclosure in 10-14-year-olds throughout the AMPATH clinics to nearly 100%. The disclosure SOP follows recommendations for a process of disclosure that assesses the child's age, psychological maturity, and emotional and cognitive capabilities [4] [5] [6] 19] , and helps patients learn about their HIV status in a controlled and positive environment with the involvement of their families and clinicians. We would recommend that other settings consider how to best implement disclosure protocols and support for the transition to adulthood within their care systems.
In conclusion, we found low rates of informing children about their HIV status in a large referral clinic in western Kenya, with some increase in disclosure as children entered adolescence. Disclosure was not associated with negative effects on emotional health or experienced stigma, although further assessment of these important issues is needed. Guiding families through a gradual, developmentally and culturally appropriate disclosure process should be a key facet of long-term pediatric HIV management.
